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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a chip using a disposable, low-priced 
substrate, a method of correcting a measurement error 
caused by a time-varying change in a detecting system 

by mixing blood plasma or blood serum with a buffered , f 

liquid substrate or coloring liquid in a microchip, and a W sra ips • sik ;%m jm *p v '_>ie 

method of confining illuminating light completely within a 
micro flow channel without leakage into the outside. 3 r- 
SOLUTION: A painless needle for blood collection on the \ 
chip, a U-shaped capillary for isolating blood cells, blood 
plasma, or blood serum, the micro flow channel for blood ,:■ 

plasma or blood serum and a reagent, a mixer using a ^ M t 3,n s# f ? 'M'yf'i h : -&fhw ; ? 

2i i ...I f 

centrifugal force, and an optical path for light are air 

arranged. Using a small amount of blood, the 

concentrations of y-GTP. GOT, and GOT can be 

measured in a short time. For the miniaturization and 

price-reduction of the apparatus, a cell inlet, the flow 

channel, a branched flow channel, and a pumping means 

are integrally on the chip, and as the pumping means, an 

electroosmatic flow pump is used which does not directly apply an electric field to cells. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

From a means to extract blood, a filtration means to filter the blood concerned extracted at 
least and to obtain plasma or a blood serum, or the blood concerned, among means to separate 
plasma or a blood serum from in the living body in one or more substrates One of means, A 
means to mix the dyadic eye with plasma or a blood serum concerned, and the substrate buffer 
solution for a color coupler at least, Hemanalysis equipment characterized by having a 
measurement means for the transmittance of the exposure light which equips with a light 
irradiation device a means to move plasma or a blood serum to the mixed means concerned with 
a pump, a means to move the mixed liquor concerned to the passage for measurement, and the 
end of the passage for measurement, and equips other ends with a photodetector. 
[Claim 2] 

Hemanalysis equipment according to claim 1 is hemanalysis equipment characterized by 
measuring the concentration of three enzymes of |-glutamyl transpeptidase, and GOT and GPT 
which serve as a marker of a diagnosis of a liver function. 
[Claim 3] 

Especially a means to separate plasma or a blood serum according to claim 1 is hemanalysis 
equipment characterized by consisting of passage of a W character mold. 
[Claim 4] 

Hemanalysis equipment with which the cross section of the passage of the middle where blood is 
introduced first is characterized by being smaller than that of the passage of both sides in W 
mold passage according to claim 3. 
[Claim 5] 

Hemanalysis equipment characterized by constituting the bypass passage which the passage 
between a means to extract blood according to claim 1, and a filtration means or a means to 
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dissociate branches, and passes out of hemanalysis equipment. 
[Claim 6] 

Hemanalysis equipment characterized by the substrate which constitutes hemanalysis equipment 
according to claim 1 consisting of polymer resin. 
[Claim 7] 

Hemanalysis equipment with which polymer resin according to claim 6 is especially characterized 
by being optically opaque. 
[Claim 8] 

A means according to claim 1 to mix is the mixed approach characterized by mixing to 
homogeneity by moving in the inside of hemanalysis equipment and making a mixed liquor-ed 
object stir according to a centrifugal force. 
[Claim 9] 

Especially the means to which blood according to claim 1 is moved is hemanalysis equipment by 
which it is being [ it / the electroendosmose style pump constituted in hemanalysis equipment ] 
characterized. 
[Claim 10] 

Especially the means to which blood according to claim 1 is moved is hemanalysis equipment by 
which it is being [ it / a pump besides hemanalysis equipment ] characterized. 
[Claim 11] 

The passage for gamma-GTO measurement given in claims 1 and 2 is hemanalysis equipment 
characterized by consisting of passage for spectrometry of two or more same configurations 
especially. 
[Claim 12] 

A part of front face [ at least ] of the passage for measurement according to claim 1 is 
hemanalysis equipment characterized by being covered with the ingredient which uses Teflon as 
a principal component. 
[Claim 13] 

A part of front face [ at least ] of the passage for measurement according to claim 1 is 
hemanalysis equipment characterized by being covered with the ingredient which uses a metal as 
a principal component. 
[Claim 14] 

Hemanalysis equipment characterized by including the field where a normal vector becomes 
about 45 degrees to the travelling direction of a measuring beam in at least one place of the side 
attachment wall which constitutes the passage for measurement according to claim 1. 
[Claim 15] 

Hemanalysis equipment according to claim 1 is the hemanalysis approach characterized by 
controlling the temperature of the hemanalysis equipment concerned on a centrifugal separator. 
[Claim 16] 

It is the hemanalysis approach characterized by contacting a Peltier device to the hemanalysis 
equipment concerned, and performing temperature of hemanalysis equipment according to claim 
1 5, as for control. 
[Claim 17] 

Hemanalysis equipment according to claim 1 is the hemanalysis approach characterized by 
performing component analysis in blood in the passage for measurement after separating and 
obtaining plasma or a blood serum from blood on a centrifugal separator and mixing plasma or a 
blood serum concerned with various reagents on the centrifugal separator concerned 
succeedingly. 
[Claim 18] 

The hemanalysis approach characterized by making into a reduced pressure ambient atmosphere 
some [ which extracts the skin blood collecting part concerned and blood / at least ] perimeters 
of a means when contacting a means to extract the blood of hemanalysis equipment according 
to claim 1 on the skin like a doner site-ed. 
[Claim 19] 

Blood extraction equipment which has the device in_which hemanalysis equipment can be moved 
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in the direction into which a part of means [ at least ] which installs hemanalysis equipment, and 
has a connecting means with the pump for considering the inside of the tub which isolates a part 
of means [ at least ] which extracts the blood for maintaining a reduced pressure ambient 
atmosphere according to claim 18 with the external world, and the tub concerned as reduced 
pressure, and extracts blood advances into the skin. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention extracts blood from an aponia needle without a pain, and measures with an 
absorbance the reduction rate of the resultant concentration produced within the substrate 
buffer solution which measured or mixed the absorbance of the coloring matter produced from 
substrate buffer-solution **** and the mixed liquor which added coloring liquid further with the 
plasma or the blood serum which obtained by performing centrifugal separation, that is, relates to 
the equipment and the manufacture approach of measuring a liver function with a colorimetric 
method. Especially, these at least one function is accumulated on the chip substrate of one at 
least, the chip substrate is still smaller, and the knowledge of special medicine and rating do not 
need for the handling, but it is related with the liver function diagnostic device characterized by 
performing an above-mentioned liver function diagnosis for a short time simply. 
[0002] 

[Description of the Prior Art] 

The liver function of ****** is diagnosed by measuring the value of three enzymes, GPT 
(Glutamic-pyruvic transaminase), GOT (Glutamic-oxaloacetic transaminase), and |-glutamyl 
transpeptidase (gamma-Glutamyltranspeptid ase). Many these three enzymes especially to liver 
exist in in the living body, and the enzyme activity value in a blood serum is usually kept 
constant. For example, as for 8 - 48IU / liter, and GPT, the range of GOT of 1 3 - 35IU / liter, 
and |-glutamyl transpeptidase:? - 60IU / liter is the normal-values range of an adult. IU shows 
International Unit here. However, if a hepatopathy etc. is caused, it is known that these activity 
values in a blood serum will rise. Therefore, it is indispensable to the decision of a treatment 
policy, and observation of therapy progress in a liver function diagnosis and a list to measure 
three markers. 
[0003] 

Inspection of these three markers is conducted by automatic hemanalysis inspection with many 
of other analysis items. A general-purpose automatic hemanalysis inspection is large-scale and 
expensive equipment which consists of a sample preparative isolation measuring system, a 
reagent preparative isolation measuring system, the system of reaction, the detection system of 
measurement based on a colorimetric method, a washing system, and control and a data- 
processing system using a lot of blood of the milliliter which collected blood with the syringe. 
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And the present condition is that inspection of only a liver function also cannot but use this 
equipment, and long duration is taken for an inspection result to come out moreover. 
[0004] 

On the other hand, various minute passage and microprobe analysis machines of a drug solution 
are arranged on the monotonous substrate of several cm around which are said to a foundation 
as recent years, mu-TAS (MicroTotal Analytical System), and Lab.ona Chip (research facility on 
a chip) in an advance of the ultra-fine processing technology accompanying a semi-conductor 
product, and the attempt which performs various chemosynthesis and physical chemistry 
analysis on the substrate is performed briskly. The electric energy which needs neither large 
space nor a large-scale and expensive measuring device like the so-called conventional 
chemistry laboratory as an advantage which performs the aforementioned chemosynthesis and 
analysis on such the point of a finger and the chip of this dimension, but is needed for that the 
chip itself is portability, and the amount of drug solutions to be used and analysis decreases 
remarkably, and it is mentioned that it is environment-friendly etc. It introduces into the micro 
passage which has the width of face of dozens - 100 micrometers of numbers and the depth on 
the chip by the blood of the ultralow volume extracted from the aponia needle as one big 
application of such a chip. The health care chip (application for patent 2001-258868) which 
separates a corpuscle from blood on the chip concerned, and measures a health marker from the 
obtained plasma, A chip, a protein chip, etc. which separate DNA at high speed are briskly 
studied and developed as a foundation of the minute hydrodynamics (microfluidics) based on a 
fluid moving in super-thin passage. 
[0005] 

Once, as business, if the blood of the ultralow volume of this mu-TAS extracted from the aponia 
needle to the substrate of one small-scale method is introduced into the micro passage on a 
chip and the microchip in which a liver function diagnosis is possible is realized from that plasma 
or a blood serum It not only brings about a suitable medical examination, but can inspect a 
patient quickly at a bedside, a patient's condition can grasp by the doctor in a short time, and it 
sets to being home. The health care to alcoholic intake, the class of meal, the need for a sport, 
etc. is made possible, and it is expected that it is greatly further useful also to a diagnosis of 
condition of disease. Moreover, this invention using a colorimetric method can be applied also to 
measurement of the marker of lifestyle-related diseases, such as a glucose, a creatinine, and an 
urea nitrogen, and can be developed also to the detector which diagnoses the urgent many items 
in the health care chip and bedside for health care in being home. 
[0006] 

[Problem(s) to be Solved by the Invention] 

In order to measure a liver function simple and quickly using a microchip, a chip must be 
produced using a substrate like the cheap polymer which can be thrown away first. Moreover, 
high sensitivity and in order to measure with high precision, by measurement of gamma-glutamyl 
transpeptidase, the substrate buffer solution and coloring liquid must be mixed for three markers 
of GPT, GOT, and |-glutamyl transpeptidase into plasma or a blood serum. GOT measurement 
also mixes the substrate buffer solution with GPT into plasma or a blood serum, and the 
reduction rate of the concentration of the produced resultant is measured with an absorbance. 
Therefore, in the mensuration concerned, mixing of a solution is indispensable. However, since as 
for the solution in the inside of the micro passage of mum dimension viscosity becomes large 
from the convection current, namely, the Reynolds number becomes low, as for the flow of the 
solution in the inside of micro passage, a laminar flow becomes dominant. So, even if it 
introduces two or more liquid into micro passage, it flows uniquely [ without mixing each ] and 
mixing is very difficult. Moreover, in measurement of gamma-glutamyl transpeptidase, in case 
three markers are measured with a colorimetric method, in order to measure the concentration 
of the coloring matter produced from the mixed liquor which added coloring liquid, a 
measurement error arises by fluctuation of the light source, and aging of the detection system 
containing a photodetector and substrate temperature etc. In GPT and GOT measurement, the 
concentration of a resultant is boiled in micro passage and the spectrometry of the light of the 
wavelength corresponding to the energy of each chemical bond is called for. In order to measure 
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these absorbances by the high S/N ratio, light passes the longest possible distance in micro 
passage, and it is made to absorb with coloring matter and a resultant concerned, and if it is 

there is nothing. For that purpose, it is required that exposure light should carry out total 
reflection with the wall of micro passage. 
[0007] 

The purpose of this invention is to offer the approach of mixing the substrate buffer solution and 
coloring liquid with the production approach of a chip into plasma or a blood serum within a 
microchip, and amending the measurement error by aging of a detection system etc. using the 
cheap substrate which can be thrown away, and the approach of shutting up in passage 
altogether, without exposure light leaking to the exterior of micro passage. 
[0008] 

[The means for making a technical problem solved] 

Into the plasma or the blood serum which extracted blood, poured into W character-like passage, 
and obtained by performing centrifugal separation in the passage from the aponia needle without 
a pain, in the case of |-glutamyl transpeptidase Coloring material is mixed with the substrate 
buffer solution, and it mixes using a centrifugal force, and the absorbance of the coloring matter 
produced from the mixed liquor concerned is measured, and it is. In the case of GTP or GOT In 
order to measure with an absorbance the reduction rate of the resultant concentration produced 
within the substrate buffer solution mixed using the centrifugal force and to promote absorption 
by the coloring matter of incident light in that case, The both ends of passage give the include 
angle of 45 degrees so that incident light may go into passage efficiently and may carry out 
outgoing radiation, and since the optical path length is lengthened further, passage can bend. In a 
field The side attachment wall of passage produces a chip using the cheap substrate which 
measures a liver function and which can be thrown away to high degree of accuracy and high 
sensitivity by making it the include angle of 45 degrees, carrying out the coat of Teflon 
membrane etc. to the wall of passage, and carrying out total reflection. 
[Embodiment of the Invention] 
[0009] 

First, the measurement principle of |-glutamyl transpeptidase, and GOT and GPT is explained. 
When incidence of the light of reinforcement 10 is carried out to the solution of concentration c 
and, as for these, luminous intensity decreases die-length L to I after transparency, t is set to 
1/10=1 0-k0L by transmittance, and the optical path length L is set to absorbance [ of E-1n 
(1/10) ] =k0c (c is a constant) at the fixed time. This is called principle of Beer. In measurement 
of |-glutamyl transpeptidase, the active mass of |-glutamyl transpeptidase is calculated by 
carrying out the quantum of the coloring matter generated by operation of a |-glutamyl 
transpeptidase enzyme. In actual measurement, if the |-glutamyl transpeptidase enzyme in 
plasma acts on the mixed liquor which added plasma or a blood serum to the substrate buffer 
solution of a L-gamma-glutamyl-p-N-ethyl-N-hydroxyethylamino anilide and a glycylglycine 
called HA substrate method, for example, a p-N-ethyl-N-hydroxyethylamino aniline will generate. 
The 1-naphthol-2-sulfonic acid in this and the substrate buffer solution reacts, and further, 
periodic acid works as an oxidizer and generates blue coloring matter. This shows the absorption 
spectrum which has a peak in 660nm, irradiates 660nm light, and measures the absorbance E 
(bibliography; the Fujisawa **, other:Japan clinical (spring first issue) 38,889-895). 
[0010] 

The GOT enzyme in plasma will act and the measurement principle of GOT will generate glutamic 
acid and oxaloacetic acid, if plasma or a blood serum is added to the substrate buffer solution 
containing L-asparatic acid and alpha-ketoglutarate. The generated oxaloacetic acid changes 
with operations of a malate dehydrogenase (MDH) to a malic acid under existence of a beta- 
nicotinamide adeninedinucleotide reduction type (NADH). At this time, NADH oxidizes to a beta- 
nicotinamide adeninedinucleotide oxidation type (NAD), and the absorbance of 340nm decreases. 
The GOT activity value in plasma is calculated by measuring this reduction rate. The GPT 
enzyme in a sample will act and the measurement principle of GPT will generate glutamic acid 
and a pyruvic acid, if plasma is added to the substrate buffer solution containing L-alanine and 
alpha-ketoglutarate. The generated pyruvic acid changes with operations of lactate 
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dehydrogenase (LDH) to a lactic acid under existence of a beta-nicotinamide 
adeninedinucleotide reduction type (NADH). At this time, NADH oxidizes to a beta-nicotinamide 
adeninedinucleotide oxidation type (NAD), and the absorbance of 340nm decreases. The GOT 
activity value in plasma is calculated by measuring this reduction rate (bibliography; Masayuki 
Saito, Shoji Tamba (piece), "clinical chemistry", Kodansha 116 (1981)). 
[0011] 

In order to **** more this invention which measures |-glutamyl transpeptidase and three 
markers of GPT and GOT by the microchip in a detail based on an above-mentioned 
measurement principle, this is explained along with an attached drawing. 
[0012] 

Fig. 1 stabs people's skin with an aponia needle, extracts blood, and shows the schematic 
diagram of the equipment poured into the chip for corpuscle separation. (101) — an aponia 
needle — it is — the tip of stain loess tubing of the diameter of about 90 micrometer — 10 
degrees — also grinding — it is what was further made sharp by electrolytic polishing, and since 
it is thin, a pain is not sensed almost. While achieving the duty softened even if (102) is cylinder 
tubing, contacts the skin first and has a pain from the feeling of contact, blood is drawn in a chip 
with an external pump from a suction jig [ having been prepared in the corpuscle separation chip 
of (103) (104) ], a vessel is interlocked with, the skin front face in contact with cylinder tubing is 
made reduced pressure, the skin is risen, and a needle is automatically stuck in the skin, instead 
of [ of this external pump ] — small [ like an electroendosmose style pump ] — and — high — 
you may use it, preparing in pump hemanalysis equipment and one. [ **** ] (105) is a pipe 
connected with an external pump. (106) shows the jig with which (107) performs W character-like 
passage of a chip and an electrode holder and (108) perform insertion of a corpuscle separation 
chip and ejection. (109) shows a bypass. In case the reason for having prepared this separates a 
corpuscle with a centrifugal force on the below-mentioned chip (it is called on-chip corpuscle 
separation), it is because the blood which has collected in the aponia needle coagulates in 
centrifugal separation, and is got blocked within a needle and it becomes impossible to pull out 
the obtained plasma with a pump outside from the inside of a chip. During blood collecting, the 
edge of this bypass forced a thing like sponge, with the ambient atmosphere of the hemanalysis 
equipment exterior, it was intercepted by and confidentiality has been obtained. 

Moreover, why the passage of the chip for corpuscle separation of (106) has become W 
character-like is explained below. That is, although a corpuscle collects after centrifugal 
separation at the pars basilaris ossis occipitalis of U character-like passage and plasma is 
obtained in the passage of both sides in U character-like passage, the plasma volume obtained 
only at one side is restricted. On the other hand, much plasma will be obtained by the passage of 
both sides, if centrifugal separation is performed after the shape of W character shared the first- 
class U character-like way, makes it thin, and introduces whole blood from an aponia needle and 
whole blood is filled in the thick passage of both sides. Moreover, although this corpuscle 
separation chip is manufactured with a polymer substrate like PET (polyethylene terephthalate), 
shortly after whole blood is introduced into the passage made from PET, an erythrocyte and 
protein adhere to the wall of passage and coagulation also takes place further. In order to 
prevent it, the coat of the MPC (2-methacryloyloxyethylphosphorylcholine; bibliography 
KIshihara, H.Oshida, T.Ueda, Y.Endo, A.Watanabe and N.Nakabayashi:J.Biomat.Mat.Res:26(1 992) 
1543.) polymer is carried out to a wall. In addition, although corpuscle separation carried out 
description which performed centrifugal separation on chip, things can do the detailed pillar from 
which the dimension shown in the application for patent 2001-258868, of course differs using the 
filtration means established in passage. 
[0013] 

Fig. 2 shows the schematic diagram of on-chip corpuscle separation. (201) is the fixture for 
centrifugal separation combined with the motor of (202), and, as for (203), the chip for corpuscle 
separation of W character-like passage, the corpuscle from which (204) was separated, and (205) 
show plasma. After corpuscle separation, the chip for corpuscle separation of (203) is countered, 
each chip for measurement of three markers of (206) is inserted in a location, and the hot platen 
(207) like the Peltier device further for temperature control is contacted at the rear face of each 
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chip for measurement of three markers who let the hole of (208) pass (206). 
[0014] 

Fig. 3 shows the schematic diagram of the measurement-of-gamma-glutamyl-transpeptidase 
approach. The chip for measurement of gamma-glutamyl transpeptidase of (301) is inserted in 
the jig (303) for on-chip centrifugal separation linking directly to the shaft (302) of a motor. (304) 
is a chip for W character-like corpuscle separation, (305) is an aponia needle, (306) shows the 
corpuscle after centrifugal separation and (307) shows plasma or a blood serum. (308) is a 
bypass for drawing prevention by blood plugging within a needle, and (309) is the cover and it 
removes it in the case of centrifugal separation. In this way, one side of two output port (310) 
and the intake (311) of the chip for measurement of gamma-glutamyl transpeptidase are 
combined in a pipe (312), and the plasma or the blood serum obtained at one side of W 
character-like passage is moved to the plasma of a mixer (313), or a blood serum reservoir (314) 
with the pipe (316) and external pump which were connected with inhalation opening of (315). 
This external pump may form and use an internal pump like an electroendosmose style pump. 
With this pump, the substrate buffer solution which consists of a L-gamma-glutamyl-p-N-ethyl- 
N-hydroxyethylamino anilide, a glycylglycine, and a 1 -naphthol-2-sulfonic acid is introduced into 
a mixer (313) from eye a liquid pool (317) at coincidence. Then, plasma or a blood serum is 
introduced into a mixer (31 1) also from plasma or a blood serum reservoir (314). A mixed 
operation of the solution by the mixer concerned 
[0018] It comes out and states. 
[0015] 

Periodic acid works as an oxidizer to the product to which the |-glutamyl transpeptidase enzyme 
acted on the substrate buffer solution, blue coloring matter is generated, and measurement of 
gamma-glutamyl transpeptidase is performed by the detection which is 660nm of the peak 
wavelength. Therefore, the detection system containing the light source and a photodetector has 
the concern which a measurement error produces by aging, fluctuation of substrate temperature, 
etc. The error reduction prepares two capillaries for spectrometry of the same configuration in 
one substrate, and solves them by pouring the reference liquid which mixed the substrate buffer 
solution and coloring liquid for the sample solution which mixed plasma, the substrate buffer 
solution, and coloring liquid in a sink and another side to one side, and measuring each 
absorbance. By making the capillary for spectrometry by the side of reference liquid into a 
reference at this time, the absorbance of a sample solution is obtained as an always amended 
value. 
[0016] 

Therefore, the one half of the mixed liquor obtained in this way is poured in with an external 
pump through length opening of (319) into the passage (318) for reference. Length opening (321) 
of the passage (320) for measurement is closed in that case. Next, it mixes by pouring periodic 
acid into a mixer (313) with an external pump from a coloring material reservoir of (322). This 
external pump may form and use an internal pump like an electroendosmose style pump. Then, 
length opening of (319) is closed, lets length opening of (321) pass, and pours the measurement 
liquid of the remaining half section into the passage (320) for measurement with an external 
pump. Spectrometry establishes the light source (323) of a high brightness red light emitting 
diode etc. on the passage near the exhaust port of (315), carries out incidence of the 660nm 
light through a band pass filter, and detects the light which has prepared and penetrated (324) of 
photodetectors, such as a silicon photodiode, on the passage near [ each ] length opening of 
(319) and (321). 
[0017] 

Fig. 4 shows the schematic diagram of the chip for GOT and GPT measurement. What is 
necessary is just to prepare it for each measurement one as passage, since measurement of 
GOT and GPT measures the reduction rate of the absorbance of the matter which plasma or a 
blood serum is added to the substrate buffer solution, and each enzyme acts, and is produced. 
The chip structure for |-glutamyl transpeptidases and the being similar difference which are 
fundamentally shown in Fig. 3 are only that reference and the passage for measurement have 
become one. the plasma or the blood serum for GOT and GPT measurement should also obtain 
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that of the passage for W character-like corpuscle separation of (401), and combine the output 
port of (402), and the intake (403) of the chip for measurement of GOT or GPT in a pipe (404) 
from one of the two, and pass a connection pipe (407) from inhalation opening (408) in a mixer 
(406) via the plasma of (405), or a corpuscle reservoir at it — it is introduced from an external 
pump. The minute tungsten lamp with a band pass filter with which the passage for measurement 
and (410) pass the service entrance of measurement mixed liquor, and, as for (409), (41 1) passes 
light with a wavelength of 340nm, and (412) are silicon photodiodes. 
[0018] 

Fig. 5 shows the structure of a mixer, and the schematic diagram of a mixed approach. (501) is a 
mixer chip and is carried in the on-chip centrifugal separation machine of Fig. 2. (502) is the 
center of rotation. (503) is the inlet of plasma or a blood serum, and is accumulated in the 
plasma after impregnation (504), or the reservoir of a blood serum. (505) is the inlet of reagents, 
such as the substrate buffer solution, and is accumulated in the reagent reservoir of (506). First, 
although both liquid will move to the mixed container (a) of (508) according to a centrifugal force 
as shown in Fig. 5 (1) if it rotates for 5 seconds the rate for /5000 times to the hand of cut of 
(507), each other is in the condition of hardly being mixed. Next, as are shown in Fig. 5 (2), and it 
moves to the mixed container (b) leaned 90 degrees (509) and is shown in Fig. 5 (3) after rotating 
in the same direction for 5 seconds the rate for /5000 times, it moves from a mixed container 
(b) to a mixed container (a) again, and mixing of both liquid is completed after rotating in the 
same direction for 5 seconds the rate for /5000 times. In case a mixed container (a) and the 
reason for having prepared two or more areole in (b) mix a reagent with a blood serum, they are 
for increasing enlarging surface area which both liquid contacts, and the count of a collision 
contacting and mixing both liquid. 
[0019] 

Fig. 6 is a schematic diagram of the cross section of the passage (315) for reference, and the 
passage (317) for measurement shown in Fig. 3. In order to lengthen the optical path length the 
making absorption of incident light increase purpose, it is required to carry out total reflection of 
the light in passage in the object for reference, and the passage for measurement. Therefore, 
three items were invented. When the light from the light source (601) of light emitting diode, a 
tungsten lamp, etc. carries out incidence of one to passage (603) through a quartz aperture 
(602), the include angle of 45 degrees is prepared, the inside of passage is reflected and, as for 
the edge (604) of passage, another [ in which the light (605) which passed carries out incidence 
to a quartz aperture (606) electric eye (607) from passage (603) ] passage edge (608) also 
prepares the include angle of 45 degrees. (609) is the inlet of reference or measurement liquid, 
and (610) is an outlet. Furthermore, in order that light may carry out total reflection in passage, 
the wall of passage (602) is given a water-repellent finish. An approach applies to the front face 
of for example, a PET (polyethylene terephthalate) plate what distributed the Teflon particle to 
the isooctane. This manufacture process is mentioned later. It can overheat, after forming 
passage, and otherwise, in the case of the passage made from a quartz plate, it can overheat at 
about 250 degrees C, DMAH (dimethyl aluminum hydride) can be introduced in passage, and the 
coat of the wall can also be carried out with Aluminum CVD. Furthermore, the part of the 
passage for measurement may be made into the ground metal. Moreover, it was effective even if 
it used the opaque substrate to incident light. 
[0020] 

Fig. 7 shows the schematic diagram which looked at the passage (315) for reference, and the 
passage (317) for measurement from the top. In order to lengthen the optical path length, it is 
made the structure which folded up passage (701), and the bending section (702) prepares the 
include angle of 45 degrees, as shown in (703), and reflects light. If it does in this way, the 
passage of 1 00-micrometer width of face with a die length of 1cm can be formed in width of face 
of 1mm, and, as for at least five, can form the optical path length with an overall length of 5cm in 
it. This is one advantage of a microchip. Of course, this wall also performs the coat of Teflon 
membrane or a metal membrane (704). 
[0021] 

Figs. 8 are reference of the microchip concerned, and a schematic diagram of the manufacture 
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process of the part of the passage for measurement. (1) Form the reverse pattern of patterns, 
such as micro passage, with metal mold (801). (2) Carry out the mold of the metal mold pattern 
to polymer substrates (802), such as a PET (polyethylene terephthalate) plate, a polycarbonate 
plate, etc. of 2cm angle. For example, in the case of the PET plate, they were 95 degrees C, 
0.15MPa, and the conditions for 3 minutes. (3) Next, carry out the coat of the fluororesin (803). 
(4) Grind the fluororesin which carried out the coat using 2-propanol to the flat side of PET, and 
leave a fluororesin only to the pars basilaris ossis occipitalis and the side-attachment-wall 
section of passage. (5) Carry out thermocompression bonding of the PET plate for a cap which 
prepared the inlet of the solution prepared similarly, the incidence (804) of the object for outlets 
(not shown), or light, and the hole of outgoing radiation opening (805) on 75 degrees C, 0.1 MPa, 
and the conditions for 3 minutes. (6) Paste up a quartz aperture (806) on the incidence (804) of 
light, and the hole of outgoing radiation opening (805). 
[0022] 
[Example] 

Fig. 9 (1), (2), and (3) show |-glutamyl transpeptidase and the each school forward curve of GOT 
and GPT. First, whole blood is extracted with an aponia needle, and it pours into W character 
passage with a pump, and stops for 30 minutes as it is, and by coagulation factors, such as 
FIBURINOGEN in blood, centrifugal separation on chip is performed after generating a clot, and it 
separates into a clot and a blood serum. At that time, the blood serum concerned was diluted 
with deionized water for this proofreading measurement, and it adjusted so that an activity value 
might serve as 0, 11, 22, 33, and 43 IU/I. Drawing 9 - In measurement of the |-glutamyl 
transpeptidase of (1), the L-gamma-glutamyl-p-N-ethyl-N-hydroxyethylamino anilide of 12 
mmol/l concentration, the 1 -naphthol-2-sulfonic acid of 0.2 mmol/l concentration, and 37 
degrees C of substrate buffer solutions of 0.5ml2 mmol/l containing the glycylglycine of 
concentration 50 mmol/l are heated for 3 minutes by substrate buffer-solution reservoir, and it 
introduces into a mixer. And the blood serum into which the activity value was changed is picked 
out from a W character passage chip by the micropipette, the 0.01ml is introduced into a mixer, 
and the 37 degrees C of the mixed liquor concerned are heated for 15 minutes. This is first 
introduced into the passage for reference. Next, 8.8 mmol/l is further added for the periodic acid 
of coloring material to the above-mentioned substrate buffer solution generated similarly and the 
mixed liquor of a blood serum, and it mixes by the mixer. This is introduced into the passage for 
measurement. The result in the passage for reference is changeless to the activity value of each 
|-glutamyl transpeptidase, it was shown that the detection system of the high brightness red 
LED and a photodiode is stable, and it was shown that it can measure in the near range of 
adult's normal values from a measurement result. Moreover, Fig. 9 (2) and (3) showed the 
calibration curve of GOT and GPT, and they performed it in this measurement with the UV 
method which used the beta-nicotinamide adeninedinucleotide reduction type. Adjustment and 
measurement temperature of mixed liquor were kept at 35 degrees C, made light emitted from 
the minute tungsten filament lamp the peak wavelength of 340nm with the band pass filter, 
irradiated the passage for measurement, detected the attenuance for 2 minutes with the silicon 
photodiode, and measured each concentration. Consequently, it was shown that it can measure 
in the near range of adult's normal values similarly. 
[0023] 

[Effect of the Invention] 

After leading the blood of ultralow volume on hemanalysis equipment with the aponia needle this 
invention and performing separation of a corpuscle component, a blood serum, or a plasma 
component on it, the blood serum concerned or the plasma component was mixed with various 
reagents, and it was shown that the |-glutamyl transpeptidase which is an index showing a liver 
function, and GOT and GPT can be measured with a colorimetric method. What required long 
inspection time amount using large-sized and expensive conventional equipment by this is 
considered that everybody can inspect easily at home in a short time, and can contribute to 
prophylaxis as a result. 
[Brief Description of the Drawings] 

[Fig. 1] The schematic diagram of the equipment which extracts blood from an aponia needle and 
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is poured into the chip for corpuscle separation. 

Fig. 2] The schematic diagram of an on-chip corpuscle separation method. 
Fig. 3] The schematic diagram of the measurement-of-gamma-glutamyl-transpeptidase 
approach. 

Fig. 4] The schematic diagram of the chip for GOT and GPT measurement. 
Fig. 5] The structure of a mixer, and the schematic diagram of a mixed approach. 
Fig. 6] The schematic diagram of the cross section of the passage for reference, and the 
passage for measurement. 

Fig. 7] The schematic diagram which looked at the passage for reference, and the passage for 
measurement from the top. 

Fig. 8] Reference of the microchip concerned, and the schematic diagram of the manufacture 
process of the part of the passage for measurement. 

Fig. 9] (1) The each school forward curve of |-glutamyl transpeptidase, (2) GOT, and (3) GPT is 
;hown. 

Description of Notations] 



101 
102 
103 
104 
105 
106 
107 
108 
109 
201 
202 
203 
204 
205 
206 
207 
208 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 



Aponia needle 
Cylinder tubing 
Corpuscle separation chip 
Suction jig 

The pipe connected with an external pump 
W character-like passage 
Electrode holder 

The jig which performs insertion of a corpuscle separation chip and ejection 
Bypass 

The fixture for centrifugal separation combined with the motor 
Motor 

The chip for corpuscle separation of W character-like passage 

The separated corpuscle 

Plasma 

Each chip for measurement of three markers 

Peltier device 

Aperture 

The chip for measurement of gamma-glutamyl transpeptidase 
The shaft of a motor 

The jig for on-chip centrifugal separation 

The chip for W character-like corpuscle separation 

Aponia needle 

The corpuscle after centrifugal separation 
Plasma or a blood serum 

The bypass for drawing prevention by blood plugging within a needle 
Cover 

Two output port 

Intake of the chip for measurement of gamma-glutamyl transpeptidase 

Pipe 

Mixer 

Plasma or a blood serum reservoir 

Inhalation opening 

Pipe 

Eye a liquid pool 

Passage for reference 

Length opening 

Passage for measurement 

Length opening 

Color coupler reservoir 
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The light source of high brightness red light emitting diode etc. 
Photodetectors, such as a silicon photodiode 
Passage for W character-like corpuscle separation 
Output port 

Intake of the chip for measurement of GOT or GPT 
Pipe 

Plasma or a corpuscle reservoir 
Mixer 

Connection pipe 
Inhalation opening 
Passage for measurement 

The service entrance of measurement mixed liquor 
Minute-with band pass filter tungsten lamp 
Silicon photodiode 
Mixer chip 
Center of rotation 

The inlet of plasma or a blood serum 

Plasma or the reservoir of a blood serum 

The inlet of a reagent 

Reagent reservoir 

Hand of cut 

A mixed container (a) 

A mixed container (b) 

Light source 

Quartz aperture 

Passage 

The edge of passage 

Light which passed 

Quartz aperture 

Electric eye 

Passage edge 

Inlet 

Outlet 

Passage 

Bending section 

45-degree bending section 

Teflon membrane and a metal membrane 

Metal mold 

Polymer substrate 

Fluororesin 

Incidence opening of light 
Outgoing radiation opening of light 
Quartz aperture 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Fig. 1] The schematic diagram of the equipment which extracts blood from an aponia needle and 
is poured into the chip for corpuscle separation. 

Fig. 2] The schematic diagram of an on-chip corpuscle separation method. 
Fig. 3] The schematic diagram of the measurement-of-gamma-glutamyl-transpeptidase 
approach. 

Fig. 4] The schematic diagram of the chip for GOT and GPT measurement. 
Fig. 5] The structure of a mixer, and the schematic diagram of a mixed approach. 
Fig. 6] The schematic diagram of the cross section of the passage for reference, and the 
passage for measurement. 

Fig. 7] The schematic diagram which looked at the passage for reference, and the passage for 
measurement from the top. 

Fig. 8] Reference of the microchip concerned, and the schematic diagram of the manufacture 
>rocess of the part of the passage for measurement. 

Fig. 9] (1) The each school forward curve of |-glutamyl transpeptidase, (2) GOT, and (3) GPT is 
ihown. 

Description of Notations] 



101 
102 
103 
104 
105 
106 
107 
108 
109 
201 
202 
203 
204 
205 
206 
207 
208 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 



Aponia needle 
Cylinder tubing 
Corpuscle separation chip 
Suction jig 

The pipe connected with an external pump 
W character-like passage 
Electrode holder 

The jig which performs insertion of a corpuscle separation chip and ejection 
Bypass 

The fixture for centrifugal separation combined with the motor 
Motor 

The chip for corpuscle separation of W character-like passage 

The separated corpuscle 

Plasma 

Each chip for measurement of three markers 

Peltier device 

Aperture 

The chip for measurement of gamma-glutamyl transpeptidase 
The shaft of a motor 

The jig for on-chip centrifugal separation 

The chip for W character-like corpuscle separation 

Aponia needle 

The corpuscle after centrifugal separation 
Plasma or a blood serum 

The bypass for drawing prevention by blood plugging within a needle 
Cover 

Two output port 

Intake of the chip for measurement of gamma-glutamyl transpeptidase 

Pipe 

Mixer 

Plasma or a blood serum reservoir 
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Inhalation opening 
Pipe 

Eye a liquid pool 

Passage for reference 

Length opening 

Passage for measurement 

Length opening 

Color coupler reservoir 

The light source of high brightness red light emitting diode etc. 
Photodetectors, such as a silicon photodiode 
Passage for W character-like corpuscle separation 
Output port 

Intake of the chip for measurement of GOT or GPT 
Pipe 

Plasma or a corpuscle reservoir 
Mixer 

Connection pipe 
Inhalation opening 
Passage for measurement 

The service entrance of measurement mixed liquor 
Minute-with band pass filter tungsten lamp 
Silicon photodiode 
Mixer chip 
Center of rotation 

The inlet of plasma or a blood serum 

Plasma or the reservoir of a blood serum 

The inlet of a reagent 

Reagent reservoir 

Hand of cut 

A mixed container (a) 

A mixed container (b) 

Light source 

Quartz aperture 

Passage 

The edge of passage 

Light which passed 

Quartz aperture 

Electric eye 

Passage edge 

Inlet 

Outlet 

Passage 

Bending section 

45-degree bending section 

Teflon membrane and a metal membrane 

Metal mold 

Polymer substrate 

Fluororesin 

Incidence opening of light 
Outgoing radiation opening of light 
Quartz aperture 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 




[Drawing 4] 
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[Drawing 7] 





[Drawing 8] 
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[Drawing 9] 
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